Abstract We prove well-posedness results for the initial value problem of the periodic KdV equation in classes of high regularity solutions. More precisely, we consider the problem in weighted Sobolev spaces, which comprise classical Sobolev spaces, Gevrey spaces, and analytic spaces. We show that the initial value problem is well posed in all spaces with subexponential growth of Fourier coefficients, and 'almost well posed' in spaces with exponential growth of Fourier coefficients.
Results
We consider the inital value problem for the periodic KdV equation,
where all functions are considered to be defined on T = R/Z . According to one of the first results in this direction due to Bona & Smith [5] this problem has a unique, global solution for any initial value in one of the standard Sobolev space H m = H m (T, R) with m 2. That is, for each u 0 ∈ H m there exists a unique continuous curve
solving the initial value in the sense defined below. Moreover, taken together they define a continous flow
Thus, the initial value problem is globally well-posed on H m with m 2 in the sense of Hadamard: solutions exist for all time, are unique, and depend continuously on their initial values.
Well-Posedness
Before we proceed we fix some notions. Let H r = H r (T, R) be the usual 
We then say that the initial value problem (1) is globally well-posed in H r , if it has a global solution for each initial value in H r , and the resulting flow
is continuous. Moreover, we call (1) globally uniformly well-posed in H r , if it is globally well-posed, and for every compact interval I the map
is uniformly continuous on bounded subsets of H r with respect to the usual supnorm on the second space. Well-posedness in the spaces H w introduced later is defined analogously.
Known Results
Since One focus has been on low regularity solutions in Sobolev spaces H r with r 0. We mention the works [6] [7] [8] [9] [10] [20] [21] [22] . As a result, KdV is now known to be globally well-posed in H r for every r −1, and globally uniformly well-posed in H r for every r −1/2. Incidentally, it is an interesting phenomenon, that an equation can be globally well-posed, but not in a uniform way.
In this paper we focus on high regularity solutions. These are solutions in a general class of weighted Sobolev spaces within H 0 , that encompass analytic and Gevrey spaces, among others. Some results in this direction on the real line can be found in [4, 14] . But in general, the question of existence and well-posedness of solutions of nonlinear pdes of high regularity have not been widely considered. We this that this topic deserves to be studied in more depth, revealing important features of the nonlinear equation considered.
